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(54) DEVICE FOR SUPPORTING DRIVING 

(57}Abstract 

PROBLEM TO BE SOLVED: To provide a driving supporting device that enables a driver to 
confirm intuitively and accurately the ambient conditions of an obstacle and can reduce burden 
on the driver. 

SOLUTION: This driving support device is provided with a plurality of imaging means 1001 and 
3001 installed on a traveling body, a converting means 3Q08 for converting an image imaged by 
the imaging means 3001 into an image projected orthogonally from a virtual viewpoint upper than 
the positions of the imaging means 1001 and 3001 or from above on the basis of a road surface 
model, a 3D map-preparing means 3007 for detecting three-dimensional information other than a 
road surface on the basis of the parallax between images of the plurality of imaging means 1001 
and 3001 which are imaged, a 3D image- compositing means 300B for correcting image distortion 
in an image subjected to viewpoint conversion on the basis of the detected three-dimensional 
information and a display means 3009 for displaying the image subjected to distortion correction. 
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g©&£t-!±&< , m s woa^eooic^^ ttrv^s 

^-©£60023: if UK J; 9 jfi < ©^e003te#fi-f 

[0062] rs«p: y yffi^gaowtt, $ 1 cil 

3 D v y 7fMfflttfl t mm&* H 8 (c) 

"CtttHU, HHk*«a001d»6OBt*JWH-*-5. 11 8 20 
(e)©ife£j»6006K:^§;ft/O 1 >5«k5l;:, BffifcT** 1 

^s#ffiL,fc»&, t©EH©ft/hfl|#!. *©grii: 

[0 0 6 3] Pt*fefii*#ia:3015l3;, m 8 60 C«S Ji 

UfcfeM6008t, {:h£l]i<ofttt6009j:«rn«49£«t 

L-c^-rs. 

[0 0 6 4]- ><- W ¥«3016», £j£lI&i:»J© 30 
M t31(E#^©ii^*:**ii*s 09(a) 

merits*.*. 

[0 0 6 5] ^?#g:3009t'i4, ~ <0^--/<- u^^tS: 

[0 0 6 6] r©H2©«KOje«T»f±, $£l©HlJfr© 
^fiK^KLT, a»^S!300ia»&©A*Ii!«i«ry 

^to^ft&ftfe&ffi*x^©&JB£&fc-l}T'& 

3c 

1 0 0 6 7] S&St^ffe^y v>EgfSI#J£30R Bf**<!I 
i8^J&301 5©ibff^, 3D^^^Rfe^3007(iJt^U JO 
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[0068] ^^©-tj;^ ^2<Dmmmmx' 

fit, *lo|S16©Jg|BHJt*El,-r, lllaIBT?©S6S*s* 
^tS^T'&Sit^J^fc^ a s o£ l ©sjyfc©jg 

aUg-jFJSdffl^-f 5-<b^T?t, £fcfi£©£MfciriD 
WSfcSt?© 6*Poa> £> ©gg8t i ^[6] fe iHllfcte&t 5 

So 

[0 0 6 9] fcfc, 0 9(b){^$^L-cv^SJ;5^ W 

iiCW LfcfiL«600Bff (tftflHMI t LTSiS LT <b 
Al\ r©#£-e<b, M»ttl*«**tf©BI»i;*A 

[ 0 0 7 0 ] m 1 0 (a) ~ <c) ft, HgSSoS«iB«l-t*<OEB 

9 (b) <B&**:SW-ffl-ei&S. IS 1 0 Ca) tt, K^#t 

H, &f5Bl SrStffi-f 5 fc ft t^BK W V^Srffi V ->T l ^ 

o (w an i o (a) <oto&m&&m^xmmmiz.x<3x& 

r - T'ti, h 7 ^ ^ t i miss t tnmm-i-ftte&Mtfh 
5. iaio(o)fi, aHMtoMI'Co-frfllMT. *#* 

ix-nmm^iamxii^Lx^^, zn&m^x^xm 
1 5 1 SMoMbP fc 5 £ i ^iStg# S * « c t 

10 0 7 1] Sfc, S 9 [c)fJ, IHEI*S*5-f 

v^r, EBI«)ft/JHaieiti?ttft<, J^oKB** 

L, 1 0-1 5 cm©t,©&*<iB< s 20cmy.±© 
^©J;9ii1-Sit-e. S&ffi 

A-i ©"f ^©fc*^f±l S e»6012(4Sfe< a < JE^ 
£iv iSSl 5 cm^T©©v<^B01lj'j;^(4^<*ffl< 
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saigas-*-* mwo>mi*iuzzs; 

[0 0 7 2] i9 (c) £*>(,•> t&5j&&£Ur® 

omena) ojgjMgeoio*. 

[0 0 7 3] 4fc, El 9 (d)K3pgfi/ci^5J:5K:, £> 

iSflF/S S: a * i *Pi!i> b » ig«*|Si ItSit «»601 3 1 
r4-c©E*ol£*r»:fl[eoi4-ca*S*-c. at&K£ /ff 

[0074] £ fc fc, 2 o©«ft#a(±H 1 1 (a) |cs 
SivCV*eJ:5K:, 8rLt±T*rtfcmiU:fcfl«l, 

*Mfe¥lfe300i!i>&f±5E^-e^,;t*vas, r©t§, r© 

SB^OS&EwiStfefi. 01 2 torus' ^UlCjSltSflK 

[0075] fe&kmm', /<y^-ffi®o 

ft^SIOOl a> fj^t +^T«5* i [Si7002^fi;fi-r S ©t\ 
10 0 7 6] tfc, Msa«fo^jttiM{kirnv^^!r«> 

»^fiS:3001 iLT 1024X76 8 if ?fi©it5ft¥&&© 

fcLTB4 0X4 8 0MK>6»*j«?*fl^-Ct>R 
l\ r©S£, T#©»¥&1001© = *ht£p*:5;: 

«»o^H«(±ia»**iie*9-iif*tft5 30 

[0 0 7 7] *fc, en Kb)&ii£*i-c»SJ:3K:, 
±£©»fc¥&3001 tafcfrSriMMltSfcSrt- ± 5 U 

3001*»b©Bflfeflr^S:fflt\ i5:E£»fc#g1001iS>e>© 
[0 0 7 8] ~©J; ^H©» 2 

fflV'T«m«*©Wfcl*«rtWfcLT*UlU *© 

^1-6- tic J: 0, KS«)ST?©ggBSi:^|S)* < t»)fllt) 
I<]E||liif«. LfctfoT, ilS;*!*, S^Sfr 

[0079] t*3 omnowm *?&®<nm 3 ©ses 



#H 2002-359838 
/<S 

«ft#«^a*S*ifcliitt4:±S-ffl4ESfijSi*»e>«)iifft 

#*P5fflHO»S«©fifcBIB«StJSIH«ia«ri£«flt|^-3 
[00 8 0] H 1 3 (±, #3iK©S 3 <0£1fc(DMm<Z>W 

%k%w&.w.v>7u y ?m. mi 4 \$>t<Dm£m<D7v y 

»SftiT'fo6„ Ell 3*3 e fcU'|2|l 4i;i*5^T, 0 7 t 
[0 0 8 1] *3lftWJBftTftt. mi 5 (a)l-^^^r 

01, 3001 #■& Hit* C © 2 oto AflUMfctt, 

^R3011 ©9*-^ fcSic, »BtES3» S hfcfiaicfiS 

004* > b ©Bftjjs^-rit * ft* o 
[0 0 8 2] ggMiC ±ti<E«i-5ffi*©m 

jW©/*W*-©jKg001tt, ±*©Sffcf=|£3001^e>|±, 

100ia>6lt, i*>ifc*ro9003O*iRitJ!,jt5. LfcAS 0 
T, tftm-frtSSitSilft-Wi, ill 5(b), Ml 5 

[0083] m*mMu?woo3Ht, 1020©^ 
*kvxmns. iwtft»tflsh5«i«t3:, 1115 

04, «^9O05© J; -j \mm$thZ„ 

[0 08 4] ^"-^-U-<^S80O4T?f±, rtOSl6 
ta)K^S*tTV*5J;5te, 01 5 (WoHffet, Hi 5 
Cd) icSSh-Cv^PSSttffltttSfe-g-b-grT'&fiai- 

5. ^<O^:$MtMfflni9004. 9005BiiT^±^g|©# 
v*iU,115 (d)-eSCM©#ai-5^#l^S 

[0 0 8 5] «^a3009t(t^©*-X-VW'^®80 

[0 0 8 6] $6.lc, ^«H3w^3Ero^S6co^y j:- 
->3 v&Hl 4, |i 6 (M~(dK *5J;tje|a 1 7(a)- 
Hl 7(d)«:ffl^-CBiWi-5. S-fJBft^aiOOI. 3001 
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fl3frP®8005, 8O06T-, **i-Pft.EI 1 6 (b) 

X v ^ J: 5 £KM SB Ufc i * ©ttfe^g:^ 6, ©Sg$£ 

h,S&«±roiHfcra, -tfi-eiiia 16(c), El l 6 (d) id 

Bfe#@i e to), ***aiooijs»e>©ii*ijiiHi e (<o 

✓Wj^Wiyv^ffifll 6 (d)©Sr^ig< t-g-BfcSii 



) &Hi 2002-359838 

©^y^ftw-CiSift-rs. ^y v^r^GOS©^ 

14*-e©SSS£ d Sr^tb U, roij^y S*9013 *T?© 
gBB6R 1 1 , ^ y ^901 3^ fea y -^901 44 T-©SE8e d S: 
JEgfiHt 3£^S8008^lii a T & . 
10 0 8 8] gggtjt^g8008-T?t±, 3i 5^90134-?© 
SKRl fc, =»S?B018*»e>*9'i>00144-ffOBIidtr 

X(=mcoEMi%iutt-a. mi 7<Mi±-t©HtK*^ 
Lfctror-abs. rrf. Jtffe^&iooiroiSssrHi, 
Sft*l!l001*>&JWIi¥®30014t?©SS©||*Hdi 
b, WEAAOR1tdt*»6. ^©^©K^HtSE 

[4] , [5] ##$5. 
[0089] 
H*R1= (Hl+Hd) * (R1-R' ) 
[0 0 9 0] 



[0 0 8 7] x. y i?fct$Jt^l;8007T?{±, i ©^ y ^ftg 
*m 1 6 tc). SI 6 Cd)ro^giS9008(d&oTJ*;t!N- 

tit, ^©Elfcaa^T, li6(o)W(5 

+ y i?<f -§-#9009, Bl6(d) t*fR 

H* (Rl + d) = Hl* (Rl + d-R* ) -3t [5] 
[0 0 9 1] w^fc.«&a«itJ;'9. *l^«£©i££H£ =£[0 0 9 2] 
EI$£R' ttTEaS [6] . [7] ©i5t'KS$nS„ g 

R' = R1* (Rl + d) *Hd/ (Rl*Hd+d* (H1+Hd) I -S EE 

[0 0 9 3] 

H=H1* (Hl+Hd) *d/ {Hd*R1+ (H1+Hd) *d( -3C [7] 



[4] 



[oo9 4] r©*^$Hfc^^HtsggtR' &K$ft 

«*^S;M)09-ffl*t5. »S**W3*8009fi, ;l© 
iS£H^ffi«_h©t#©£gl£R' ftAJ]£titctZ> 
Hi 7<Wtr*SJvrn*.fc5fc, jfo£H9008_L©IE8t 

r' rotr^im^i*. *n±ua*ti»sft««t 

[0 0 9 5] 3)— W^gffiOW-efi. 117 (c)i' 
5c**i-r^*J;5K % ^¥gM0Oia» &©£»![*-<?*> 
5ll6(c)©J:C, t©|»**M*Srd— 

[0 0 9 6] Eggf ■ ■ S§BS&¥I8:8Q10S4, r ©* 

[0 0 9 7] *^B;30(»fc«*S*t,*iii*r±. H 1 7 
(d)i^$*L-CV^5J: 5 fc, /<y/<-oi 5 4»ffl*>6 

L-C*sSSih.S©T?, 3ttB#f4i*tSrJl*ri:"e 4 <£± 

KXtft-s 

[0 0 9 8] ^©SgftojgfinttKT© (1) ~ (4) 
1 1 ) Bt ■ *filcB&S IfcgRl^MtlXft 

5 i # , * * ? © v >x<om.?t.*?ji /■ v m 9 «■ * 

[0 0 9 9] (2) 2o©A^E^(S}±X-ii:«S^^ 



[0 100] (3) 20B»fg«SMf#ftft5 

[oioi] ( 4 ) Lfc#-e^ y s?s i*^JtK 

KBff fijeS'flk-ettJeBltfe-ft «:— *:t?tt!& -e , IS 

i LT^5©t\ ±i6©SH^aiSE|R©^- K^#fc«5 
[0 10 2] ^©J:5i', *^©^3©^JS©^ISC 

snfciir*ia-c-*L?si:pa«*B*fefa«fc lt^b 

figL, 3EgH-6tiKj:9 s «*ft4t-©ia»t*fil*: 
S*5ixtIMfl5Ii-r-, ¥P3IS©KS«B©ffie 
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(11) 
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3„ 

[0103] (i$4<omi&(DMm) **H«>*4«>*ti 

<-g-a£1-5;i:HJ:t), ®fet;fl*[Iif£<mf gite©^ 
35£±:tev>Sll#i tiMBttfcfflil-e* S J: ? fcUt*© 

[0 10 4] Hi8t±, *«H©Sl4©3Sliro)BfflK:.J: 
Sil^SSSimffl7 F n ; /^i2ir-&9, H I 9 14, %oy& 

leaser, H7iiaitff**#3iLfc^B -^ittti 
7 ©7n * * k* * ^ c***s ± vt®mzGi-z« 
[0105] m 1 8 S^&*rC^S 

T, ^©A^W®£gC:, MfiUS^^gi!lOW1l=^V> 
■C, SSKt 1 -* ?S301 1 ©?*-* t?KBJ KJMB $ 

IttiU ifcSi-a. 

[0 10 6] S20 (a)^ SJX"CV» 525 IC, ffi&fi 

si 0001 a»& i mm&tz p -s©*miooi 

»KSJBi-5i*©SaSKfc, ^©l@i§?f;SS& 
ESrSflM-«ffi«Afc, 5fe*©»BB^©ftftea»feTe 

[8] ©iSCfMW*. 
10 10 7] ffi¥(^ [83 E«A^ 

t ^ is iras « m <o , £ fc»ffi".©ft flEasaiS4 fa if a 
sfc&gai. y sr-rsfts. 

[0 108] K' =« -sin (6) /S -* [8] 
if (K' >1. 0) K=l. 0 
elseK = K' 

"t, « mmimstx-mg. 

[0 10 9] Z.0m&<O&mzl:9, i2 0(a)tT^ 

*i/t^5.fc5fc, *&^g:i{>oi©iBE©g§Me, -t©3& 
< , a*-[i^^s/h$ < ft s„ ^<Dsas©iit 

ffi^-C£j£3*lfcH«WU 120 Oj)(^SJi,-C^« J; 

[ono] aHft^«i<Kna»b©;ujE«* 

tSoT^jSLfcHifcH:, i2 0(c)C15K, 
t < ^©RSI&*#V^ig;&©^iW< 

[oin] se#f± t ^o^-fliEiiftSraa-t-e, n 
task's, is^as^fe<jE«iftiEiarosi!^«)-&jSE 



[oi 12] ii9 izmzfrT^&gzmMit. a i s & 

iMft¥ai001-10007fl5!»*pSi*te, tfcWu©* * 5 
p< —^10003-10004 <t 1 £ 

/o b. ^g^m*g:iooo2-iooo5r-mm©s&BS^-- 
aiooon ioooe-eis*3}s^*dFiL5. 

[0 113] ctLbW»SHKJg^-jS$ftfcW«SrSblc 
^•fiK^10007-eio«iii*n-&^i-s 0 £©£:£, ^ 

*»b©iHfcSS 1 o©KBR»B«fc#jSas*Lfc *©-<?& 

20 [0114] to* £*mt#(fi£a>M^af±Kifffe 

ffi&fc©-C\ ££©^?$!ttttIfrWfcfc©iL'a&s#P 

&f>Sia©fii«L^K5<^jS;L^^ 0 *&©& 
tt^KoSV-t-S WCH: 1 HiS&fc "3 ©ffffiPftttft/h 

jo [0115] rem. cm-&sm&z&z^kx\ m 

10 116] * © J: 5 *:BW©® 4 ©^JS©^«|(C 

[0 117] ft*?. W±RKLfcH4©JISE©3|g1B-e 
(±, *HJ^*ifc5fiaicLfci*s^T®ft©W5^©^^ 
fcZtttf, *ti&ftKLh&-rStftei?&£lt&-£Xh& 

rfctf, »©± 5 fcSWfcttftiii r©»-a-tf 

t.il$s#/4 s cS^©^*l/^|p]--iS:S < $ -BrS * t 



(12) 



$2002-359838 



21 

[0118] at 5 <f>mmmm s <omm 

ft L . * W «P HBfcHI C*J (t 5 - a L & WroiSBS © 

ioii9] E!2 utt&m<om5ff>mm<»Bmi~£5 

WE**BS«o^ny^Ht?*»!i; B 2 2-2 6 tt^© 

S 7 4 m Cff-Wifl-SJtfc^n jr £ ££(±68 7 0^5- 

[0 12 0] *§S«©#ffi-Ctt, JWft^aiOOl, 30011} 

«-S* -*|Sllitt#S!l3005, 13006C**i^ftj^S 

5, 13006T-H, A^JH«ttia2 2(1)lc*S*T,XV^5J: 
5 tc, aMft#Jb5»6,©3fi£«)(i«Rinax4T»H:»iBC» 
#U *lx£«Sl±P3(Hfclfi»Lfctffi£L» !H2 2{b) 
fc#s*vt^SJ;5K:, ~©4#©&ffi-t©Sif3tR;r/c 

ft£Kft$*L&. 

[0121] cvtzmwrnrnz^xm^Rvi-m 
n\c ¥&$*fix\^m&^ :Bi*t?:f 

feff-ijL-C*3fS«tc[s)B#|cttE-rS D IH2 
3(a), (H(C*3*iTV'S*fc*ftBtt, WW 

ffi±©BrE«^Rmax= 3 0 0 ena»*>!>, a 
2 2 (a)tC3p$^rv>5Risin=0 cm, Hmax=2 0 0 

[0 12 2] ^ry^ffia^13O07Ttt, WSa^ft-^ft 

SriaftffrCfclU 5?**ffl-f«. IS 2 4 

(a) , (b) l^^frt^XMSMte ■ Kffi-ig $ • *[r3 
Mg*3M£13005, ISOOBOffiAOSftBfft©* 1 ^ * 

mm^tcm^m^^-r, ^ct, h24(b)*j± 

*©»«¥a3001ji>b«t)©-e*!3. @2 4(b)M* 
rot>WT?foS 0 0<Dtpl?^i»14OO7-e*$irT^-5 <fc5> 

[0 12 3] *¥7ay?^y?:^'ElWI£#W3 
008i±, r ©a: y S>fc1I*;fc£iB14001 CSotiKl. 

4 1 0Hi^©^fflroyp y?14003<9BfMi£ 

fciaig-rs. 

[0 12 4] H2 4 00fcS**vO*«3i9>i'H 
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*fco^r, tME£fii»1400liiat*Wtt©£aE»1 

012Kf6<3 fc«H-C» DJIEIEItUfc^p a-* 140034: ft fc 

4 £ . :/ a s> ^ 1 4006© ^ 4005 4 SMB= y i? 
£14002©£iMig4 ©3l*:«ftH*JbToa3e7 f -^ 

[0 125] '©4#©, ^^8^-^^13012 
4, *^t«y^f s-^^-«Wi3t«l:ia008©|i 

5„ anHfiHf-^^iiiaOWttt, ^ny^ 14003©* 
-5ffi|t14002»Sifi[fi*fc#S: Lfcf*-^ *MMft3*b-C 
H2 5Ca)o/ai4013t^SiL-cv^5J:5t, ±* 
©««¥a3001»»?>a,fc^14OO2©ffiB*ffiMK:)6tJSL 
-OV5i§£ (^14002©©giis. !H2 4 (a)©RmaxJ: 
©#£) , KEJ:OHM4013fcJM*ftfr£>«>EM5 0 
c m©A1«14t Sr^E-ivfiiT^waMft^aiOOI-caft: 
4S©«»!Hft± (SI 2 5(b)) T'©SlLteei4015, 14 
01 cmClr- * WH 301 2MB1t $ tlX V > 5 (7c 7c 
20 U d©4£, »ffi±»j£14013fcT#©8HM*i!l001 

T'S,fc4s©*Kfitti40i5n, mm&th&mzi&iz 

t r i£&Bffe£-&J& L T ^ S ©T*£1 4002©Sfi{i« 4 

[0 12 6] S-fc, U2 5 (a)^^titv^J;5[c, 
±^©jg«#^3001 ft> & JlfcjK140O2«XtM3j« P3«Ktt 
(&L-CV*<&#&- MS14002©&«#, H2 4(a)©RmaxJ: 
<9±<DM£) , £^£140174 P3ffi±©j£14018i«ft 
^SA>&©liSf5 0 cm©^14019 4«r-e^^T*-© 
JH&ai 001 tMLfc 4 * ©SftIffiLt^©SittfcH1402 
•JO 0, 14021, 140227)3^SSffl7 f -?#|t13012C|2'|g$tb 
Tfc»5 (fcfc'U roitt, R^±©^14018SrT* 
©»tt#ai001-ej.fc 4 £ ©Siifffc|l14021tt. ^SS^ 

[0128] 4-f, ^14002©ttfi#»Et*!-jSi-a3i> 

[0129] ^L-C, KBKttft^-e 4*UWfLfc4&^ 
4<0 lxTv?Sl t'YES) . *-f SBftfi1401 Str^ a ? ;7 
©if^©S©^ffi©mft (SAD) Sr*a&-(^rs'^ 
S2) , ^©SAD€^^{STHJ;t3%/h$V^ {7. 

X'St&komVfrmX&ftoXflLm&ifctoZ Uxy^S 
4) . fMBSADfi*SHfiTHJ:Ot^V^ (^^ 
y^S3r-N0) , Sattg14015^f>14016©$£ffl-CSA 
DfitflS^J^4*5a«*^1-« (^7/S5) „ * 
*4 4ofcS AD«iSBi«TH ± d t>/hSv^*& (^T 1 
50 ->7°S6fYES) , ^©fSM4^14002©Sii:e:S4©ll 
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X\ Zil&tiiZiLTim&l&iyZ Uf77'S7) 0 S 
*t^ftSADl«THJ;nMv^ C^T 1 

WfHiA&*T^T&g£^:b5 (*f^:/S8) „ 
[0 13 0] TOCtttSiHILfcl^ (XT-/7 1 
S1TN0) , ^-fSefegl^O^bl^l^TrolSfflT- 
SADffi(DS')^t4r*fe (*^-y:7"S9) , ^SAD 

T-YES) , ;/c y^-^fl^ifcLfciWrU r©S 
g\ £l4002W*¥^^l4Ria4T-©l«RiiaxJ: <om 

S11) 0 ilylESADffias^THi:!? t>*£v^t& 
ryT'SIOT'NO) , SE&E1402l7}^14022»ffillT-s 
ADfias«/htft5ffi«Sr«3R-f5 (*7^ysi2) . 

r^ysi3"<?YES) , -t©ftfii14002«Sl!L{!iSi:Wli 

-C, mSrtB^i LTj6£$ril*fc>5 UfyT'SH) . ft 

^7°S13T-N0) , -^3;fc^v^jP^L,fcl^£: 

[0 13 1] «±fflK!l7n-|aot 1 IHMfcfcMK 

^#e«](c#^t/>^i^aT', resume 

Hflt-t-S = y ^©EMi Si * # Jlttl-C* 5 0 
[0 13 2] i^S®^^13009T-a, 127 

^tflJWU, H2 5tc)K:^S*i,-CV^«J:5K:, mm 

[0 13 3] M«iftJ^S13010-C(±, S«^f«i^300 
1 WW* SrSce«±35rfi3Bffl A*» b SfcS**^ $ 
ft, ^■-^<-Vi'^^3004-?tt, l2 5(c)t*$h.T 
^•5<fc5fc, BfttB*^ai3010A»6ii*o±t, ;o 
PfSfe & l~f 5 . 

[0 13 4] r(D3h-X-U^^^tbfc@f&/JS, 
¥a300BH:**Sft5. £sa*Sft4Hfttt, 112 5(c) 
fc^£ft-t^3 <fc 5 fc, /<w<-oi 5 fcttf!mfl>e>Jit*i 

5. 

[0 13 5] ^oiliiro^Mfctl&Teo (l) ~ (8) 
[0 13 6] (2) 2o<W^iiHfc|a±T?j£«$£fctfc 
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